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ESTIMATED EXPENDITURES ON THE PPC NUCLEAR PROGRAM 
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SUMMARY 


f i ! [ ' [Expenditures on the nuclear program Of the People's Republic of China 

ij ( I totaled an estimated US $3.7 billion through 1974. Annual spending has moved 

I “ P *«>"»,a>>out $150 million in the early 1960s to $300 million in recent 

i years, i : | • .| ! , ; ! < i .\ : 

i;^j]j •;':(! |" J •;! ' i l| | /.il j . !l ■ ] 

. ; l ! 1 ' _^ ital irivestment and operarng expenditures have accounted for about 

j - 48% and 52% of total spending, respectively. S’ightly more than half of expenditure 
j , .has gone to the construction and operation of facilities for the production of nuclear 
materials (uranium mining and concentrating, feed materials and heavy water 
i ; production, uranium enrichment, and plutonium production). Basic nuclear research 

•! !! nd " Udear Weapons research > development, fabrication, and testing have accounted 
j | tor the remainder. ,!,• : l; ..r : !•. 

j'.;: .-.j 1 i!;i ■ i.iif ■ ' 

! 3, Cap,tal investmen t through 1974 in facilities identified as part of the 
. nese nuclear Program is estimated to have been about $1.75 billion. The largest 
j ;j amounts were spent on installations for plutonium production, uranium enrichment 

! Wm Z^"r RSiD a , ni ftbriCa ' i0 "- Capi,al in,es ' ment <**«. the 

neH^ f J 9605 "' ln P ' OdUC,i0n facili,iB being completed. A new 
!! P— „on 

i A expenditures on the PRC ; nuclear program through 1974 are 

..£!.mated at approximately $1.9 billion. Of this total, production of nuclear 
mateoals accounted for 47%, nuclear .weapons R&D, fabrication, and testing 33% 

■ and baste nuclear research, 20%, Annual operating costs have increased continuously' 

! y yea ” of ,he Ptos"""' » s new Installations have gone into service. 

; By I P73-74, annual, operating costs .had risen to $220 million. Operating costs 
i ^dl wntmue, to: mount in the remainder of the decade as second-generation plants 
' j are brought : into full operation^ '! .. 

^ -1! V i - ir i' 'ji.M-lj ; . 

| Noteil 'Thisjpublicatipn was prepared by the Office of Economic Research and 
^ixhnated with thp Office of Scientific Intelligence. More detailed summaries of 
1 £ T investment and operating expenditures are available in the 

1 2 a ^ ° r 0mmen ts and regarding the publication are welcomed. 

;^ !»na y ! ;be dieted to j /of the -Office of Economic Research! 
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DISCUSSION 


Introduction 
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The Chinese nuclear program began in earnest following the s.gning in 


| O c *°ber 1957 of an agreement with the Soviet Union concerning "new technology 
I f nd Rational defense." Prior to that time, Chinese efforts were limited to uranium 
j exploration ! and mining and basis nuclear ; research. Although terms of the 
SinojSoviet agreement have never been made public, the USSR is known to have 
provided substantial aid to China in basic scientific research, raw materials 
j procurement, fissionable materials production, and weapon production facility 
;j design. In ,1957-58, . the Soviet Union supplied China with major items of nuclear 
.research equipment j as part of, an earlier (April 1955) agreement on cooperation 
peaceful uses of nuclear energy. Included in the equipment was a 7-10 
megawatt (MW) (thermal) research reactor .that was installed at the newly created 
, Institute of j Atomic Energy (I AE) outside Pekirig. 


| i; ! 6 \ In ; June 1959 the Soviet Union abrogated the 1957 agreement, and in 
mid-1 960, with the widening of the Sino-Soviet rift, Moscow summarily withdrew 
its technicians of all, sorts from China. Peking's determination to continue a nuclear 
weapons development program remained unchanged, and work continued on the 
[facilities required for research . and j the manufacture of nuclear materials. The 
People’s Republic detonated its first nuclear device on 16 October 1964. 


I \ i ;■ J $•’ ' ! The Chinese program has continued to move forward in spite of internal 
| political upheavals, notably the Great Leap Forward (1958-60) and the Cultural 
Revolution! (1966-69). The program has hid the highest priority, and the rapid 
|i progress in the field reflects the nuclear program’s near isolation from political 
, turmoil. For example, the PRC progressed from its first fission test in 1964 to 
;the successful detonation of a thermonuclear ' device on 28 Decembei 1966. 
{Although the ySSRi took, four, years and France more than eight to make this 
j .'progression, China made it in less than three years, working with a much less 
| advanced, industrial] and scientific jbase. Today the People’s Republic has a 
^comprehensive j infrastructure of facilities 'Spread throughout the country 
L r , I 1116 nuc,ear Program has absorbed a large portion of China's choicest 

manpower, machinery, and materials. Thus, although it currently represents less 
.than one-quarter of }% of China's GNP, the program constitutes a substantial cost 


| , i. . • ^ ; — ** uMi/avuuuui wai 

;<?j ■°H* on ® 1 P p Pp rtu, i«<ies for industrial and technical advances on other fronts. 
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Total | Expenditures 
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i i i | | 8. , Total expenditures on the Chinese , nuclear program are estimated to have 
j ; \\ been approximately $3.7 billion through 1974 (see Table 1). Of this total, about 


j j.j, ,! ■' ;j $1.75; billion, 1 or, 48%, has constituted; capital investment, and $1.9 billion, or 52%, 
; jj | | j! ; :| has constituted operating expenditures. 1 The scheduling of expenditures on the 


t . Although an estimate of cumulative 

]j expenditures at installations built of in operation prior to 1960 has been included, 
i any allocation of the estimate year by year would be arbitrary. 
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! Table I 


< ; 1 1 i | j China: Estimated Annual Expenditures on the Nuclear Program 
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i t ■ Annual spending on the nuclear program since 1960 has increased to 
jl . more than $300 million in 1971-73. The largest jumps in annual spending occurred 
1 in 1964 and 1970. r — 


I L— Investment in several 

. new Chinese nuclear material production facITities and in a nuclear weapons 
: | development and production complex peaked in 1970. As new facilities were 
I completed and placed into operation, the share of operating costs in total spending 
'■ I has ! Increased steadily (see Figure 2). ';! I ! ,, 
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CHINA: Estimated Annual Expenditures on the Nuclear Program 


Figure 2 
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function has not yet been determined, has been excluded. (To avoid ambiguity 


in' | the: coverage of j the present estimates, a list of facilities included is given in 
Appendix A;) !|; I ■ j : ' 4 ■ /M j. I| . ' , 
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, | These estimates of expenditure, on the PRC nuclear program purport to 
represent ' the dollar spending required to build and operate the various nuclear 
installations in the West under Chinese technical and administrative conditions. The 
dollars used are i a "mixed breed" based on ruble/dollar ratios, direct analogies. 


and various, foreign exchange rates. 
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Functional Allocation of Expenditures ! 

' ; i •ii. 1 : . i: ! ' i '■ : J i: i i ; ■ ■ »•' • 






The j acquisition of a comprehensive . nuclear weapons production 


capability; requires the construction and operation of a large number of diverse 


facilities.! ; The j largest expenditure , is usually associated with facilities for the 


production 1 of nuclear materials (uranium mining and concentrating, feed materials 
production, uranium enrichment, and plutonium production). In China's case, these 
expenditures through 1974 are estimated to have been nearly $2 billion, or 54% 


:: i 


:! ! -II 


of the total ebst of the program. 
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j! <13. j : Facilities for the necessary basic nuclear research and weapons research, 
development, and testing also require sizable' expenditures. Table 2 provides a 

: I i i ' ‘ ' . I ■ ; 

functional allocation of estimated spending on the Chinese nuclear program. A 
brief discussion of each of the major portions of the program follow? in the text. 
; Both the discussion and the estimates of spending presented are limited to activities 
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required; up to and including the fabrication and assembly of nuclear devices. No 


i i 


estimates have been made of expenditures for nuclear weapons delivery systems 
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I oration , Mining, and Concentrating 
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Total; expenditures ; for uranium exploration, mining, and concentrating 
ini China through; 1974 are estimated to. have been, about $435 million, 12% of 
thej total program costs (see Table 2). Of this amount, capital investment and 


i i 


operating expenses make up 57% and 43%, respectively. Operating costs in 1974 
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estimated at about $30 riilllion. 
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Feed Materials and Heavy Water Production 3 
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jj M ;! 16. The PRC i is estimated to have spent approximately $475 million for the 
jjif production of feed materials and heavy water through 1974. About one-third of 
• jj : these expenditu res was for c apital investment 

11] 

|j j Cumulative operating 

j|i expenditures are estimated at about $340 million (see Table 2), and annual 
:; ;j operating costs in '1974 at about $30 million, ii 


,!('l : Basic Nuclear Research f : >j 

I'll ,, ? In ■ ' ,! I; . . j ■ . I ' I, ' d 

I' ’> ;•! hi! " h i! : '! -“‘7 ; . 

J 1 1 ■; 17. , Spending for basic nuclear researc h J 

j r has been about $565 million through 

!j j |1974. Capital expenditures have accounted for about 32% of this amount, or 
Jj j approximately $180 million, and operating costs for the remainder, about $385 
|j i million (see Table 2). j 

;IL ^ _ (annual operating expenditures have remained 

ij 1 relatively constant at about $25 million since the mid-1960s. 

Ij : l >; • jii-M h. i I" • • ■ 1 ! ! ' - ■' M ; : 
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l| i i Uranium Enrichment I; ■ , 

i;i( . i ; ! • . : r • . 1 :i 

IN ,! : : :l » ! ■ \> “ ] '■ : j • .• I!. . ' 

i, j 18. Total Chinese expenditures for uranium enrichment through 1974 are 

| i estimated to have been about $545 i million, 15% of the total cost of the nuclear 

r f ’ r" ‘ 1 1 

1 1 program. 


: ji . | > j 19.1 ; i Cumulative operating expenditures for uranium enrichment are estimated 

! ,!..•? (| at $21,5 million (see Table 2); Operating costs have increased from about $15 

j: • J j million per , year in the period 1 96-4-7 1 to more than $30 million in 1974.1 
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Plutonium Production 


* 1 1 | 21. . .Chinese expenditures for the production of plutonium are estimated at 
j approximately $515 million. Capital investment has accounted for 70% of this total, 
; or $360 mill ion, and operating expenditures about 30%, or $155 million Ccee 
1 Table 2). 
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Nuclear ■ Weapons • Research. Development, and Fabrication 


j 23. p Total expenditures by the; Chinese on nuclear weapons R&D and 
fabrication through 1974 are estimated to have been approximately $880 million. 
Capital investment of about $3S0 million and operating costs of $530 million make 
up i this total.. This spending category is the largest in the Chinese program, making 


upj24% of total program costs (see Table 


increased since the early 1960s to more than $70 million in 1974 


2). Annual operating costs have steadily 


'} V; Vi- Nuclear [Weapons Testing ' ; , 

If' • ‘ ■ l! 1 I ';" 1 ■ i , 1 , '! ; • 

I . i < : :j ;|jt I • ; 1 -i ' j: •; •' • ; 

! } '! . J[ if j 25* PRC spending for the| testing of nuclear weapons through 1974 is 
; 'I ; estimated at $245, million, 7% of the cost of the nuclear program. 
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